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iBSTBiCT 

• ♦ , ^fte basic pattern-analyzing functions that occur 

during the r^diff9 process ^re described , in this paper. Ike functions 
deal aainlj dnLtfi*'*the analysis of"^ typographical factors such as vord ' 
shape, spaclS9, and orientation, but they also interact iiit'h 
contitrtual^ Tsxiablese The research 4i^terpr«Bted in the paper proposes 
<Ln attentional sodel of reading that begins tdth decoding grapheiic 
inforMtion and ends with intert)retaticn cf ccnteitoal iaterial.. In/ 
.essence, the sodel proposes that the sore experience the beginning 
reader has, the sore autosatic becose the fuccessive stages ot the' 
^reading process; irith increasing experience 'or practice, the reader 
becoses B<f£e sensitite to vord shape and spelling pattern shalpe, payis 
less attention , to graphesic decoding skills, and 'focuses lore^ 
attention on the higher-order iifforsaticn processing stages. The . 
Isplications of this sodel and the corresponding research about. 
Tisaal perception and cognitive processes in reading are described, 
eith special reference to the reading disabled. (Discussion folloving 
presentation of the paper is included.) (BI) 
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Dysfunctions in Reading. W sabi 1 ; ty: 

There's HK^re than Heet^ the Eye 
; , DENNIS F.- FISHER 

Introduction 

Over the last decade there has been a resurqence of research In 
psychologv directed toward reading. We no longer depend on catch 
phrases, like v/ord i den^t i f I cat ion and word recognition skills, to 
keep us separate fron educa't ional^ research. We feel confident enough 
in what we do that we just call our re'search reading directed. Unfor- 
tunately, the pletf^ora of researc-n efforts* has led us to a r-^eoretical 
morass, it is true t^ai at best any cn^ theory provides -but a partial 
cxpla^atj^ of the reading process. For tnis reason I 'will not propose 
a new theory of recdi-^.g, out will atter.pt to cc^bire a ratoer si'^pl'-stic 
node^ {HochLerg, \37\X) v;ith a rjch rore forr.alizl^d rodel ^La3erge and 
Saruels, I57^) in order to sho',; that by accepting then as co'^plensent 5 , 
v^e have a rreans of descrlbl-^g basic reading processes as well as a 
nea'^s of identifying possible loci of dysfunctions apparent in dis- 
abiPty. ^ , , ^ 

In this paper I will describe so^e basic pMt'ern analyzing func- 
tions that occ^r during reading. ^These functions deal 'nainly with the 
analysis of typographical factors such as word -shape, spacing, and 
orientation, but will be sho-.^/n also to interact with contextual vari- 
ables. Although feeUngs have been expressed that these considerations 
arc not what reading is all about (Posner, persorval connunication, 197^) 
research efforts of my o^^^n, tTe'ster lefton, Frank S.-nith, Pau) Kolers, 
,&eorge McConkie and Keith R^yner tend to refute these negative feelinqs. 
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The data to be described have been derived at both behaviorally and 
with eye monitormg systems, deve lopmentally a^nd with adults. , These ^ 
data will be interpreted in terms of processing efficiency at the , 

I 

peripheral to foveal vi sual ' Input 1 eveT and at the grapheme-pKoneme 
transf orrnation level. ^ ^ 

— Typography - Irplicatlcns for Dual Procesetng 

A few years ago I becSne intrigued by tv^p research efforts that 

■ ( 

examined the effects of typographical nan ipulations upon reading 
speed. The first ol—X^riese was found in an unpublished report by 
Hochberg, Levin and Frail (1966) whFch was reported by Hochberg (1S70), 
in^which children were -asked to read rnut'i la thed text . e.g., spaSes 
betweerl the .-.ords were f i 1 led wi th^' s and o's'. In effect; these sym- 
bols were added to elir.Inate 'word b6undarics o.*^ spacing cues. The 
results' were" reported as indicating that the absence of word boundary 
cues tnterfered with reading fluency in the older children {5th and 6th 
graders), but had llttl;e effecft'on the younger ones (Isf and 2nd graders)- 
The data were Interpreted as* Indicating thatA^ older children were 
processing rather large units of infor'matipn which' require word boundaries 
for di f fereat4at ion, whereas the younger childfcn were reading in a 
roor9.^^emcntary fashion- (letter-l^-letjt^r or word-by-word) and the 
removal of the word bouf>dary cues had little or oo effect on their 
reading speed or oral reading errors. It was bfi^thesized that the 
older children were at a "disadvantage" because thay were developing 
more fluent and efficient skll IsT through the use of the* per iphery -And , 
the mutilated word boundary cues interfered with their ^strate'^y. 
Younger children were still ^^oUnd to foveal processing and« therefore 
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it didn't rr^tter that the boundary infofnatlon was missing. A recent 

closer examination of thssc dat3 tends to allow for sQme questioning 

of the conclusions. Sor-fC procedural techniques, for exarple, both the 

second and fifth graders^ read second grade paragraphs, and the Hain 

changes In perforr^nce see'-ed to have been restricted to fifth grade 

poor readers. irqnically, however, the theoretical notions expressed 

by iHochberg ha/e. subsequently been confirm^ by my'^research efforts to 

be described in rore detail below. 

The second source of intrigue ca'^e fron the data reported 

Spith (1565) and Srith, uott and CronneH (I569). They used boK"^ 

reading and rjltiple target search tasks to assess ^ord ^hape effects 

bn readirg and se^rc^ eificiency. Their narvi pulat ions inducted * 

faltering of letter size and cases of the letters within v^rds. When 

in the words were in upper case tittle difference was found either 

on reading speed or target search efficienc/. However, in the condi- 

tions w^ere the upper and lawer cases .%ere alternated and also varied 

-in size, reading speed decreased by over 20/ and target search efficiency 

vos reduced by 10^. They interpreted these data rather narrowly in 

terms of feature d i scr inl nab i 1 i ty and clair-ed that recognition consisted 

of attenjTng to. sets 'of f eaS^u_res ,and not siroly the shape of the word. 

Further, they clair^d that unfani 1 i ar i ty with the mut i lated . word form 

should not effect word ident i f i cat i on .adversel y unless discrimination of 

♦ 

the features within the word are impaired. In subsequent research, 
Coltheart and Freeman fl97^) found even greater de^ements in recognition 
perfornancc was found when words, rrutilated typogrc^phical ly in the same 
ways that Smith's stimuli had been mutilated; vtffre exposed tachi s toscop i cal 1 > . 
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I will t^ope to make the case below that one -of the reasons accounting ^ 

•for {he greater decrement with tachistoSCopic exposures Is that sub- 

jects could not benefit in any way from a peripheral retinal prescreening 

of the words to be recognized. In addftion, furthe/ verifi-cation of- 

word shape influences nave been descriljed by Rayiwr (1976) and Rayrrer 

and .Ha^gelberg (3976). ' ' . - • 

So far I have Identified two , types of typographical cuqs, word 

boundary and word^shape, which effect norrnal reading efficiency. I 

went on to hyoothesize in 1973 that the prlr^ary disruption caused v.hen 

these cues are nutillated cane at the peripheral vtsuaTprocess Inj 

lev5l and hoped to find sore Interactive effects between the--.. The ^ 

tni.ti'al as-^e^r^nts ofjtnese two cues vere nade v.ith adults, ^hey 

« 

were asked to read paragraphs that were typed in norr.al case, all 
upper case or alternatTng upper and low§r case. Additional rianipuia- 
tions were n^ade upo^.-^ord tc^undarJes. These were: normal spacing 
as normally experienced; fUled spaces with 5*s or + signs depending ' 
on tfft size of the letters, and no spaces at all where all the letters 
w^e run together. These two types of nanipulations >/cre combined 
f^'ctorial^ for a t;otal of 3 typographical combinations. 

These data indicated that as long as word shape or word boundary 
tnfomjition wa« * disrupted, reading speed slowed down. When both of 
these cu«5 were absent, e.g., alternating case - no space, reading spelsd 
MS reduced to less than 1/3 of normal, the fastest, reading levels were 
achieved only on those conditions where word boundary information was 
available and then dec renents appeared^in the range of 10%, confirming 
.Smith's findings. 
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It Is possible /hat sorr^e conyouncis enter into the reading task 

XX 

because of the co'^v^'c^^ension derands present d'j^*ing reading. ^ In order 

to get a ''pure" indication of possible peripheral visual actjvity, a 

iVlsual search talk v.as afcopted in which subjects were asked to find'a 

critical word erbedded In the paragraph, Fortunafely eten though' 

search performance r.as up to 3 tierces as fast as. reading, the general 

form of the perfor^ar ce curves ther'selves n^nicked the reading E?er- 

formance curves ..hich allc-.ed re to accept the task as an appropriate 

tool for neaSs^ring per; p-^era^^to fovea! processing strategies. 

Basically, r,e "^v5 -e^e ^Irst indTcatic^' t^a: task demands such 

as corprehens I r^. a-^d : /:^ograp'" i ca 1 decc^ing affect processing speed. 

As part of the verification of peripheral to fo/eal retinal pro- 
' • • • 

cessing strateg/, ore ^ight in.'oke a '^ac«^..or:'^ ^15^5) "tun-.el vi^s.^on" 
hypothesis.. T^^at is, as the peripheral visual field beo^es rore 
complex there is a res t r 1 c;: i c". or a ^constrict Ion in the a'-ount of 
infornation available djrirc fixatlo", We night assj^e t^en, with 
the manipulation Jus: descirtd, that as the typography beco'-es ^re 
mutilated, e.g., spaces are reeved, less In^orration per unit area 
is processed. Ve rignt expect that e^ce rove'-^-^nts should becore 
nore frequent, the inforratlcn taken in during a fixation should be 
less and strictly foveal as the periphery Is r.endered dysfunctTcnal . . 
The reduction in comprehension dtnands betv/een Reading aird search 
shquld act to reduce the load of peripheral retinal processing 
and hence wc should find larger- saccades of shorter 'durat idn indicating 
more processiag per fixation. To review^ reading speed ^was reduced 
to 1/3 of norrral when word shape and word boundary cues were mutilated 
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.% ' . ' * 

as 'in the aftcrnating'type - no space condition and search speed was 

app'roxlmately 3 times that of reading. Table 1 stirmarizes the eye 

moviir^nt ^can path data for typographical variations reccjpdcd durfng 

reading and search shcv/n in Figure 1. It can be seen by 1 ine ^di scon-^ ^ 

tirtuities that more fixations are necessary to cpver the same'^rrount of 

text when. the typography i s 'mut i 1 ated and likewise fewer f ixat ions occur 

during se3i;ih. ' ' . 



. r 

INSERT TA5LE 1 ANO'fIGURE 1 ABCJT HERE 



We have then basic cata indicating t-hat both typograph kal factors 
and co'Tvprel^ensJon ^er3r,ds effect .the rate and anount of information 
[processed per unit tir'e with verification of peripheral and foveal 
processing. The next question that cane to nind concerned the develop- 
nental progression of these pro«esses. With the assistance of Ann 
Spragins and Lester Lefton, e>e novenents of 3rd and 5th graders and 
adults were monitored while they read and searched text t^at had case 
and space nan i pulat ions . The results indicated that over gr^e levels, 
about twice as many characters are processed per fixation during search 
as when reading. 'That is, increases in the sFre of the perceptual span 
occurs with experience. Fisher and Lcfton (1976) found that w'hcn simi- 
lar grade levels are asked to read these mutilations, differences 
between reading norn^l type - normal space paragraphs and alternating 
type - no space paragraphs increased directly wTth grade level* in'' 
other words, reading an^ search peVformance for tf>e early readers was 
qui te simi ]ar for both normal and mjt Hated paragraphs, whereas large 
differences, similar to those described by Fisher 0975) » eppcared for 
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'the adults, these data were interpreted as indicating that reading 
speed measures across these various mutilations indicated a stepwise or 

. ■ ■. . > 

increrT>ental inrre^se in the use of t-he visual periphery with experience* 
We no-w have arother step In our atter.pt to describe reading. With 
more experience there see'^s to be ^ developing dependence 'upor^ the 
periphery in/ aiding tr.e expansion of the perceptual' span and for detect- 
ing Cues abz-jt .'.here a subsequent eye ^ove-ent 'should la#id. Early • 
readers do not Save these ;>er \;:>r'^ra] facilitory processing strategies 
and therefce ''^►st 'el; rasical!/ c* f^/eal ^.-ord-by-word or even letter- 
by-lette-r processi'^g strategv. The Fisrer and Lefton (1976) behavioral 
data were corfir-ed d/ the Spragins, teuton and Fisher (1576) eye r%oVe-"ent 
data. Addit ic-^al I /, these data ^.ere interpreted as indicating that 
although deve lo:; lea35 to '.rcej'.^s in the size of the perceptual 
span, adults are stiM f T ?xTbTe erojc^ to rely UDon a processing repe- 
toire *vhlch allo..s t^e'^ to recrt^s to a word-oy-word v.hen the task 
denands^it. That <s to say, v.hen reading the severe mutilations of 

V 

no space and alternating type *ne adult accomplished readers reverted 
back to a rore elerental word-by-'*ord or Qven letter-by- let ter proces- 
sing strategy ^s reflected by reading speed and eye reverent patterns 
which were the sare as those of ecrly inexperienced readers. 

In the series of experiments reponed by Fisher and Lefton (1976), 
additional en^phasis was placed upon the role of peripheral retinal pro- 
cessing strategies. It had previously been shown by Lefton -and Haber 
097^) that as lettei^s were presented at varying distances from 'fix- 

atfon, e.g., fron 0 to ^ or the spatial cquivaj^nt of 16 letters, 

• • ^ 
reaction times, based on sameness or d i f ferentness of the letters, v/ere 
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(directly related to retinal eccentricity, i,e/, slower times further 

from th^ center pf fixation. It seemed essential to be able to demon- 

strate that not'only does reaction tine increase with retinal ecccn- 

trh;ity, it also detreases with increasing pe/^ceptual development. That 

the youngest subjects should not only procew fewer peripherally 

icdiintric letters, but theJ r overall mean reaction times should be 

sjower reflecting an rnadequate* acqui s i t ion level of the peripheral 

fetiftdl processing strategy. These expectancies were confirmed by the 

data shown in Figure 2. 

^ ^ 

INSERT FIGUf^E 2 ABOUT HERE 



Implications about • peripheral ret i na 1 ' I nvolye-Tent are not new, but 
they havegone generally without substantial notice, Poul ton (1962), 
Mackworth 0965) and others including Woodworth (1938) have demonstVated 
a substantial "tunnel vision effect'* r^hen the^per iphery^s^ act i vfe and 
subjected to various man i pulsations of textual density. Tinker (1951) 
had shown the relationship of reading speed t© typographical features 
4nd contextual difficulty. Those data have provided us with an awareness 
that the effecti^ve perceptual span or peripheral retinal involvement is 
totally subjective and sensitive to task demartds and memory load, ^ ' 

Two experiments variousty reported by McConkie and Rayner (>974), 
McConkle and Rayner (1975), Rayner (1975a). Rayner {1975b), Rayner and 
HcConkie (1976) sought'to determine the degree to which reading ^fi-- 
cterfey was dependent upon parafoy^l of peripheral Inptjt. Both studies 
utilized, eye movemeDt monitoring of text displayed on. CRT's. The text 
itself was mutilated In such' ways as to change oa. (critical word loca- 
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Jtion) UyVhan^ing the initial, final and interior letters ^ffe,cting[ 
word shape aq^ ident if ication ^t various locat ions' away from fixation. - 
In short, y^lvit ^ults they fcund*tha^t by charvjinrg typography around 
CWL '^^t certain specifiable distances f rogj^r ixat ion, senantic interpre- 
tation of the word was available J-6 ch^acter spaces from the fixation, 
while cues such as word shape, initial and final listters, are available 
from 4:^12 spaces or a maximum of about to 5^. Their discussion tends 

to ^eyrade the parafoveal involvenent in efficient reading-. As they 

jj ^. / ^ " ' 

praffer a direct perception interpretation or one in wh1c^ fixations 

are spent primarily deternining the nature of the text within the" 

fixated region rather than in an hypothesizing of what' is co-ning next 

' ^d dPrecring subsequent eye noverrents. In snort,, they cJain that the 

.Inforrnax ion, gotten fro-n the periphery is oC no predictive value. 

McConkie and Rayner * s -pr irary aYgu.-nent 1$ that word recognition 

functions are lefJt up to protessing at the' ^ov^^a centralis v;hich is 

* * - • 

equal 16 approx ir-^tel y l-.2^ of visual angle. The,f clain tnat nornal 

^^-^erlpheral involver^nt in reading processes d i rect 1 y mimicks the/all- 
ofAof the acuity function. 'That is, at 1**, 28\ acuity is 75'? of fix- 
at Ion, at 2*", it is already reduced to and at 6^, 30', to 2S% 

of foveal fixation acuity. \ fVnd 1 i ttle .di spari ty between these 
figures and thfey cjaim that there fs d f •limitation ^r the equiva- 
lent of 4&out 20 letters maxlTna-:! from which visual information can be ' 
assessed \n the periphery. There is, however,, an^ Important distinction 
that Is being overlooked and that di st i net loi^ is one that can'be defined 
as' the difference betweeri visual peripheral acuity apd functional peri- 
pheral aci4lty^ The three pieces, of infomation are taken as evidence 



for operations oftha latter. The first of these cofnes from McConkie 
af}d Rayner themselves/ 'OveraU , ' thei r d^ta i/)dicated that the windovj / 
size (distance from fixation to CWi) effects continue to facilitate 
reading' efficiency, to ^5 characters (the equivalent of about 10 words)^ 
but clainv that they^were* due to artifacts produced^by the experimehtal 
technique such as CRT display changes r*ather than, changes in width, of 
fiejd'of attention. Second, Poulton (1962)- had indicated us i ng^anoth'er 
variable wi'ndov* techn i^ue , , th^t re^dJng speed decrea'sed substarU ial ly 
when the window -size is reduced fron 1^ to 5 weirds, substantially rore 
than the 'ridged est Inates ' {iroVided by McConkie and" Rayner. third*,, 
early data reported by luckiesh and Moss* (19^2) showed^ that the percep- 
tual span is^not neces'sarily reliated to acuity reasur^^es. That is, the 
span regains relati-vely constant (at about 8 pharacters) when type size' 
is changed fron k paints (V point;^ .0138 inc<hes) to 18. points - a 
ret ina)' inage change, of 1* ' tp ^,^5* 'in linear visual ^angle* 

Hochberg (T976) has rec'entf-ly also taken issue with McConkie and 
Rayner^s interpretation of their data* He feels very uncomfortabJe 
"with the potion of s irf.ul taneous per i pheral and foveal word recognition 
processes. r We wijl examine. this issue 'in more detail later,* However, 
vising the span estimates of McConl^ie and Rayner he Interprets their 
data as inc(i eating that peripheral word shape . process! ng helps the 
skilled reader to identify message strirfgs up to M-\h characters 
long as a unit , and then only if they are speech units and ^re Highjy 
redundant ones at that. The li . letters that are discerned foveal ly. 
p>us wha£ Is per'ipheral ly discerned- aid in integratfng distinctive 
features Which assist, through pre-prbcesslng, the recognition of ,the 
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s*tring as a vnit. I feel that what Hochberg is describing- here, gives 



M good approximat 
different stjrateg 
Sent when we read 



on to what occurs as we read. The Involvement 'of 



ies depends on the type of material and 'decnancji' pre- 
.Hov;3ver, I- fee) that' he is Becoming tcjp bounded by 
the 12rl^ character estir.at^ of KcConkle and R^^^^HH^i^r^mary ' 

.reason for this is that there rs 'no way in whi^n^^P^can truly relate 
those data to functional peripheral prrocessingj } 

^ Quite another set of typographical narytpulatJons have been des-. 

tribed by Kolers and his associates. In short, contrary to pr*eviou^ . 
intuitions, Kolers, Mn a recent article (Kolers, 1375) titled "Rene-n- 
beri^g. Trivia'*, and I rererber the paper^ well,' points out that 2-3 
weeks after reading a passage people still renember, and can recognize 
typogrdphical^cf2^rd'cterist'/cs and tHat is rot trivial. Kolers 'and 
Ostry .'(I97A) had-5l)0wn that the typo^^^hical infornatrbn nofially 

^ taken for grant^3~as not be^ng part of t\^ncrr;al remory processes 
^were retained for up to k weeks, and the typography, a I<fed semantic 
roeiftory. . Kolers and Perkins (1S69) had. exanl ned reading speed and 
naming errors using a series of eight geometrical transformations of 
typography. Thfes;e i ncl uded" Sjent^r^s left to right, ser^ente Plight to 
left, letters withSn words (left to right, Vight to left) and vertical 
inversions. From this they arrived ^t a ik'erarchV of processing or 
pattern analyzing difficulty. 'KoT^rs (1975) went on to show that the 

^combination of typ^§^)hical or grapherr^ic information and the lingujsti 

'^features embedded^ in the textual -mater fal aidec^ in the reten^tion of 
meaningful informatipn contained In the text. In thqt study he showed 
that reading, typographical manipulations Increased in efficiency (spfed 
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and comprehension) with practice on that typography'. Th? study basically 
sought to discriminate between the semantic and graphemic. encoding 
processes as single or mutual facilifators in the recognition of sen- 
tences. • Th^se data were interpreted as- indicating that semantic com- 
ponents of* textual material only f ac i 1 i tated^ short- I i ved memory . processes 
whereas the graph^mfc encoding or pattern an^J^ysis process was mor« long- 
term. Basically, g^aphenic> phonemic and se.uantlc processing were con- 
sidered to ^be complementary. 

I hope that I have made the case here for the importance of: 
typographical considerations upon efficient reading processes; peri- 
pheral -ret ina|^ process Ing in effecting effTcient reading performance; 
and the complenent(ary^ nature of typographical (graphemic) and semantic 
processes* 

Models: The Whole is Equal to More Than 
tfie Sum of the Corpl ementary Parts 
Hochberg (1970) and Hpchberg and Brooks (1970) describe a rather # 
simplistic two stage n^del of'reading. The first of these is Peripheral 
Searph Guidance^ It wd^s hypothesized to be a process that is activated 
during eye rrovemertts and tuned to pick up contours (physical cues and 

* f 

features) in, the periphery. Jnformation about Importaat cues and 
features is then sent to a hi^er processing unit. Cognitive Search 
Ggidance, for integration and rneaning extraction* As nseaning increases, 
the peripheral search guidance mechanism interrogates larger areAs of 
t^t. It Is simply tiot the responsibility of peripheral search guid- 
ance to handle Qont^xtyal information beyond the point of feature 
discrimination of such elements as wor^ boundary and word shape. It is 
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likely that once these peripheral, cues can qo longer be discriminated, 
as In the case wherv we mutila'ted word boundary and word shape; 
peripheral search guidance is rendered dysfunctional and search and • 
reading become total 1 y foveal activities. Thus foveal processing 
Strategy is witnessed by early reading performance and advanced 
reading perforn^affce with mutilated text. 

Hochberg (1976) has recent ly. extended his original attentional 
model of reading to include* the notion of inplicit speech. In essence, 
he has becorve highly critical of traditional measures of estimates of . 
parafoveal processing which are based on subjective reports, because 
he claims it may be the function of the visual pefiph&ry to "constrain 
the effects of subsequent foveal fixation (and not prinarily to pernit 
recognition the basi^ of per'ipheraj vision alone)'*, p. ^01. That 
Is, what he is proposing and what I an advocating is that the peripheral 
processing anounts to a pre-screen ing of the visual textual input. -He 
goes on to make the claim that the subj'ects' eye novenent's while reading 
^ , are clearly being guided ^'solely" by' peripheral indications of where 

r 

he should look next and that the periphery is only responsible for 
picking up the grossest type of visual information. Consequently 
there are cofffounds in our understanding of per ipheT^-L^i sua 1 acuity 
and functional peripheral acuity. Thai"* is, the" main function of ^ 
peripheral viewing is to direct the eye to subsequent locations 
and when the eye reaches that location to provide a second view of 
Important elements which Hochberg considers to be speech strings. The 
complementary aspects of the peripheral and cognitive search guidance 
mechanisms aid In the reader's ability to change strategies depending 
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upon typographical considerations, contextuafconstra'ints and tasic \ 
demarvds. / ' ^ 
* ' _ LaBerge and Samuel^. (197^) also propose an attentional model of 

s 

reading. The model is 4ependent ypon stage analyses. It begins with 

decoding graphenic information and encfs with interpt'etat Ion of the 

*- • ' • , 

contextual material. In its initial stages there is emphasis upon 

J ^ • ' 

feature deiectors-to letter codes ro spelling pattern analyses and 

' eventual Jy a visual word code analysjs. In essence, the model proposes 

' the more exper^i enc^ 'thfp beginning or early reader has, the more aut^jr * 

matic successive stages become. That is, with increasing practice or 

experience the reader becomes more sensitive to word shape and spelling 

pattern shape and the n-^e automatic the processing of visual verbal 

information becomes with less attention necessarily dedicated to 

graphemic -decoding skills^which al!o.^/5 higher order processing stages 

to recoup more of the attentional cap^^city. Hoover, if unfamiliar 

patterhs are encountered the attentional rrechanisnts can be redirected 

back,, to some tore el^ntental, e.g., feature detector or letter code 

stage, so fha^ higher order processing may be accomplished even If 

at a sfower rate rather than stymied by uninterpreted graphemic input - 

a* reversion not unlike that described by Fisher (1975) and Fisher 

and Lefton ^(1976). Mn essence practice leads to automatic! ty\ 

h^E«yer, <dutonatlci ty disengages when atteKrtbn must be redirected. 

La^rge and Samuels are justifiably concerned with the unjtlzing 

of visual information and propose that Tt takes place either within 

* . ^" • ' * ' 

the^l'SM^l system or at, the phonological encoding t^vel. "For the 

experienced reader, |he 4>art icular location used is optional. If 



he IS reading easy -natferial at a .fast pace, he may select as visual 

units words or '^^ven'word groups; if he is reading difficult material 

at a slow pace, 'he rr-ay select spell Tng patterns and j^itize these 

Into word units at the phonological leveP', p. ^6. For the * / 
, . • , . , ' • ^' 

accomp) ished rea3er , once the graphemic information is successful ly 

processed by the initial visual rftenory system, it passe$ on to . 

' . • ' ' /' 

phonologrcal memory for 'specific phonological encoding^, then to 
episodic re^ory and response systems for either higher order inter- 
pretatjons or output. I might speculate further that tbie first tv/o 
of tt^es^process ing stages are particularly critio^L and 'will eventual 
prove to be primary locii of breakdo*«.ns in the resding process.'' 

Let me. describe in^rore detail the co^^plementary nature of the 

J 

Hochberg notions of PSG and CSG and LaBerqb and Sarrrje 1 s ' .not ion of 
automaticUy. Figure 3 sha..s the initial visual re^ory system 
LaBerge and SamueU* model, M-ith feature detectors, letter codes, 
spelling pattern codes and a visual word code processing -progress ions'. 



INSERT FIGURE- 3 ABOUT HERE 



to the left of the figure has been added what I consider to be a 
critical first stage in processii*5 of the visual -verbal 'information. 
This 'stage includes information flow frpm the peripheral retina to 
foveal processing. The per i'pher^^f 'Input is at a **preawareness''' level, 
but It Is critical to gros^ cue screening and the subsequent determi' 
nation qf eye fnovemerit sequences. Once the peripheral, information is 
brought into 'the fov^, finite feature detectors and attentional 
mechanUfnl take over. ^ 

17 . ■ 
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A more complete processing chain is^ represented in fl^ur^-^*- 

\- 

INSERT FIGURE k ABOUT HER^ 



l^n this'flgure the same peripheral to fov'eal processing flow c^n be 
witnessed. At the first fixation visual nernory and phonological .^^^ 
memory systems are activated which then put the CSG mechanics \ 
operation. This CSG activation provides two necessary functions. 
The first is a basic esYabl i sh^nent of meaning, while? the* second, is to 
provide PSG.'with clues as to highly probabilistic word shape and word 
length information which nay appear further along a line of t£xt. 
Opera t ional ly, we see that with more difficult mater i al ,^ e.g. , a 
civemi^'ry textbook, there is a shrinking of the functional field of^ 
vLcw and eye novenent travel extent,. When comprehension demands are 
minimized^ as in a textual search task, there is an overall expansion 
of the functional .field of view and eye movement tr^ftl extent.^ 
Developmental 1 y, there are increases in the size of the perceptual 
span and the,*di stance eye movements travel. These changes may well 
be interpreted as indicating* that a greater utilization of PSG develops 
.with experience and ^eads to consequent ir^creases in automatic i ty. 

In short, I feel that 5n understanding of the complementary 
nature of PSG, CSC and automat icity is crJtlcal to an understanding 
of the basic reading processes. WitbQu^t peripheral retinal involve- 
ment unitization is encumbered and provides the first source of diffi- 
QuUy in reading disabilities. The second source of breakdown is at 
the graphone-phoneme transformation point. 'Here it is likely that the 
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disabled reade/*5 cognitive search guidance nechanFsn dysfunctions. 
It is proposed that prediction and hypothes i s "test i ng are aided in 
nor^l readers by the pre-processif>g capabil fty of the,per i phery . 
These capabilities beco-^ rnore proficient with experience, i.e., 
approach.autonat icity, in^that phonological and visual ner^ory systems 
increasingly interact nore efficiently. The PSG systen"of dysJexics 
^may ren^in constrained or -in a st^te of '*functional tunnel vision**. 
These constraints put a heavy loadHJpon fcJveal artd phoi^1c^|%^l pro- 
•cesses' resol t ing in jittle or no feedback fron CSG .to RSG.* Consequently 
we witness word-by-^^rd reading perforrance with nany Vegress i ve eye 
movcfTjents indicative of frerory overload. 

Let's Read: Irrpl icat ions for 
Pre-processing and Auto-^at i c i ty 

I 

In essence, I will pjfovide an analysis of how task, context and 
typography effect perij^heral retinal processing, haw that processing' 
subsequently effects efficient- and rapid inforration search ( as r^st 
.occur during reading), and he^ autor:^at ici ty develx^ps with experience. 
Basically, I an going to describe the relationship of inp^t var'iabies, ' 
.experienf ial factors, and othef chara- eristics of the reader as a 
dynamic information processor* --kTshort , such an overview incorporates 
perceptual activity, me/ftory processes and verbal associative functions 
as well as subskill activitfe/'such as production of single letters, 
speech sounds^ recognition of discriminate features of grapheme's, etc. 

Reading is acconplished as follows. The initia.1 word in the 
textual setting is fixated at approximately '14-17 additional letters, 
the predOBinant nw^er of which we are unaware, are available to 

' - 19 
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ffieTfight of fixation through p€f\phtf^ TFTlfrat proC«5lng. "Thff-fndl* 

vtdu^l then makes a seconJ fixation based upon the identification of 

information taken in dUrirg his first fixation and additional cues 

picked up from the periphery^ Meanwhile, the initial word fov^ally 

fixated has been attended to and passed the early visual system, hope* 

fully intact as a uniXt^to the visual cortex and to phonological/art icul 

« 

tory language transformat ion *areas . A previous fixat ion indicated that 

a ^'meani ngful!' word or at least a long one would appeVr subsequently . 

in the text and is fixated next. That new and seemingly inferesting 

shape located about 1 or 2 words awayfro-n the center of the initial 

fixation did not provide very much rreaningful information because of. 

acuity constraints, however, because of its size and shape^aUows for 

an ever so slight arount of pre-Droc-es^4r^§T M Kreos i ng - a rounts of - 

pre-processing occurs as rnore neanTng is established. Subsequent fix- 

at ions are then directed by higher order processing and peripheral 

retinal information which then serves as a ^feedback loop giuiding the 

oculomotor system. The accuracy of eye movements, their angular extent 

dn4 fixation duration are determined by experience, attention and level 

of automat Tc i ty. - , ' 

An ^ye fixation duration during reading lasting apprpximately 250 

msec may extend as high as ^00 msec depending upon experience and 

textual difficulty. An eye movement takes approicimately 20-^*0 msec to 

,^cute, and is most likely to be found at a location previewed on a 

* * . "* 

pi^foi^ fixation. FuUy 50 msec prior to the begtflnjng of that movement, 

the muscles of the eye'' begin to tighten and pregere for th^ mov&nent 

Itself. ThLs muscle tightening or shearing, forces the receptors to 
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disguard the information contained in the visual array.'' Similarly, 
after the eye rnovement there is aViOLher 50 msec required for the recep- 
tors to recover, s Iconic storage preserves i nf orr^t iof^ end Its duratio-^ 
as pretty well established at, 250 rrsec (that is [>ennis Holding not with- 
standing). The icon is net an fsolated or laboratory process, but one 
that functions during reading in order to preserve the in^^ while these 
shearing forces, which occur prior to and folJowing art eye ro-/«r)ent, 
are rendering us functionally blind (Volkran, 1962,. 1976; L^atour, 1962). 
Of the original 250 r$ec fixation duration there are only about 150 
msec that are dedicated ^to picking up visual inforration. 

Witft the norr^l perceptual span being evidenced at about 1.1 
words or about 6*8 letters we do not nearly need this entire 150 rsec 
for infornatlon processing. According to Sterling '(1S60^ 1961, 19*67) 



after scne Ini tlal start i ng tire we need only about It) :nsec per item 
on an tter-by-iten basis (if we assure that unitization is^not taking 
place herej we f ir^d -fhat because of response linitations only 4-6 
items are reportable out of an available 12 or 16 iten array. Moreover, 
If we look at norrrial masking funcjtions we find that 'naxlmum raskability 
occurs at about 100 r.sec and t^en levels off. Therefore, we are left 
with about 50-75 nilliseconds of potential processing time which may 
well be dedicated to integration or peripheral retinal processing.- 

Additional tine may be available depending uf>on the exper i enc^^and 
heirice, IcveJ of autoratici ty ''achieved by the reader. That is, there is a 
possfbllity that unitization or! words being processed as wholes ta^s 
place #n a very brief time period at the foveal level, consequently'^ 
providing more time for the periphery to act upon subsequent inforrja^,. 



tion. Although many investigations employed tachjstojcopic displays 
wh^h represent information in isolation and s<r>ewhat reroved ^re- 
reading itself, experiments (e.g., Lefton, 1973) have shown that i^^ith 
experlertce there is a direct increasing serrsitivity to subsequent levels 
of approximat fon tt> English. This increasing sensitivity can be 'th^^^Jg^^^ 

of an enhancing predictability and perceptual span orinother words 

♦ * . 

with experience autaT^ticity increase^v 

In sunr.ary, we should nov; be 'getting a feel for the peripheral 
to foveal processing sequence, autorat i c i ty , and grapheme to phonene 
transfornat ion s^age which is important in acquiring aed integrating 
meaning a^ well as completing the circuit between peripheral and cog- 
nitive search guidance rnechanisms. This final main way station is 
seen as critical . For the no^r/^ial reader it is probably located in the - 
left temporal hemisphere particularly interconnecting at Broca*s area 
and Wernicke's area. ft is here at the language areas that graphemes 
ace transfc^rr;eid into phonemes and suBsequent 1 y, transformed into meaning 
devoid of syntactic constraint. Meaning is now constructed of^bits and ^ 

It -- 

p^teces of the visual array through complementary loop 'processing of 

the peripheral and foveal input systems. As. more meaning is construct^ 

out of successful graph&ne - phoneme transformations the periphery is 

free to examine larger -regions of text due to fe>^r attcntlonal constra-lnti. 

'ft 

I fl^d no^ great dhsfileasure in LaBerge*s and Samuels' analysis 
of the visual memory* phonological memory,* episodic memory and semantic 
Mmry. I also feel that any model of m&nory that excludes peripheral 
and foveal !t)volvement la the recognition process and the shift that ^ 
occurs with experience regarding the priority of each^ is inadequate. 
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It IS," therefore, hypothesized that this ccrtibinat ion pf Hochberg and 
LaBerge and'Saruel* nodels substaf?t ially f i ts our needs. There is 
' time during a normal fixation - eye movement sequence for a|l the normal 
word recognition processes based on familiarity, transitional proba- 
bility, feature discriminabi 1 i ty, se-nantic arid syntactic assessments 
to analyze words. We also know that degrading textual material by 
removing spaces or other cleans of typographic natiJabion we can reduce the' 
peripheral perceptual span to a Jetter-by-1etter processing strategy" 
in normal reade-^s that ninics first and second g^rade readers. 1 wi 1 1 
be nainta^inirg thrc.^-out the following secti'ons that disabled readers 
will always ni^-.ic first and second grade, readers , not on foveal Input 
processing but pr^rarily br\ the levels of dysf uncrioriing peripheral--^ 
retinal processing and grapheme - phonene transfornatior). 

Characteristics of Reading Disability: 

r 

Two Levels of Dysfunction? 
The disabled reader is taken to be an individual who shows no 
uncorrected visual anonplies, no'severe enotJqnal instability, no intel- 
lectual ^defi c i t or demonstrates no gross neurclogicaPdysfunctlon. He 
appears to be normal in^every way, and in fact r4y possesfe special 
artistic or musical abili.ty. He lacks one very important 'skill and that 
is the,ability to read. ' f would like the reader to keep \i\ mlrrd the 
basic not Jon .underlying Hochberg's Peripheral and Cognitive Search 
Guidance mechanisms and LaBerge and Samuels' automaticity characteristics, 
v*|U the comprlementary nature of both models, *if workable will .belong^ 
to us all • 
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By keeping these considerations in mind we should arrive at means 
of describing basic reading processes as well as of Identifying possible 
loci of dysfunctions in reading disability. To set the^stage to iden- 
tify ihy bias, the peripheral retinal processing level and phonological 
Iftvel at which graphemes are transformed .to phonemes will be heavily 
emphasized. I believe there are four areas of^prifnary concern. These 
are: language sensitivity; perceptual deficity; peripheral retinal 

X 

involvement^ arid pattern analyzing processes. 

Language Sensitivity , Guthrie (1973X found that even when the 
disabled reader possesses a relatively substantial sight vocabulary 
they defrxDnst rate inferior comprehension skills and limited use' of syn- 
tactic information, expectally for verbs and function words. The reason 
why the sepai*ation of syntactic use, relates to form-class is not quite 
understood except for the fact tha^ Guthrie interprets these data as 
indicating evidence for substantial syntactic and semantic cue defi- 
ciencies'. KoVers (1975) ' examined the nature of pattern analyzing ability 
in good apd poor readers. Using good and poor readers separated by 
about 5 years in reading grade level, he found that the pfedominate 
errors made in reading normal ar»<J reversed text were substitutional in 
nature^ that is» within form-class Si^bst itutions, and thes^ accounted 
for 60i of al) errors. However^ both groups made a high percentage 
of these type, of substitution errors (75% for poor and J 9% for good 
reiders)* From these data Kolers counters the hypothesis) that reading 
disability results from attending too closely to the graphemic s^ruc* 
tuff at the sacrifice of semantic information. These data showed the 

opposite to be true. That is» he found that it was the good reader 

.• ^ » ' * - 

■■ 
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rather than the poor reader who was rare sensrtive to features In the 
typography, while both groups naintained a high' degree of linguistic' 
sensitivity. 

/* 

A language sensitivity deficit of yet another kind has also, beerr 
described. . Shall ice and'Warringtpn (^375), Richardson (1975) and . 
Newcomb-apd MaP'shalj (197^) all have described case studies in wK^ch 
1 the disabled reader was' .unable to process abstract words aearly as 

' , r * • - 

•Efficiently -as ccrtcrete v/or<ft. These f i nd ings ' tend to substantiate y 

Guthrie's- findings. of s^mantix; cue 'deficiencies and th^t it js nuch 

more' iji f f icul t to place a neaningful tag ^on low iriageabi llty items* ' 

such as abstract wor^concepts. It must be noted that if we were to 

chara'c^er ize young children ai^d e^arhy nprmal readers we might well 

expect ^uch deficits in hfghar or^r formal operation processing, yet 

. * • ^ 

the previously J isted case studies found this to. be the case for adult 

dyslexics and ^atz, Rardin and Ross (197?) f'ound It. in 8-11 year old 
dyslexics. 

Perceptual Deficit . "Until recer.tly the cause of rft^ding deficiency 
^ has been attributed to general visual perceptual deficits in form 
orientation and spatial discrimination {Orton,, 1937; Frostig, 1968) 
and with few exceptions (e.g., Benton, 1962) left unchallenged. ' Stanley, 

^ « 

Kaplan and P90le (1975) exarained form spatial t cans fon-fiat ions betweeh 
normal and dTsabled readers and failed to find any visuaU spatial deVlcit. 
Id fact, KIrschner (1973) -Points out' that the types-of deficits reported 
as perceptual from using Frostig type techniques are totally tnsuf- 
ficl^nt. to account for or aid in any. remediation such a^ perceptua> ' 

«otX)r training skills insofar as the skills are unnecessary for reading. 

\ 

4 \ 
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Larson and Hamrill f^SyS) ,g6 eyen further and fl,nd ^ correspondence 
between perceptual defr^it-and educatior*al ability. Likew^i'se.Mn a 
review, Downing (1373) questioned the existence of a .perceptual deficit 
at all and reasoned-. t^at the primary processing deficit was in higher 
cognitive processes primarily in .the. chi }d*s ability to recognize and 
interpret grapheme-phonene corresponde^ices. . *' 

Velluntino, Steger and Kandel' (1972) were s^so intere'sted 4n 
examinii^g the perceptual deficit hypotheses and failed to verify its 
existence.' Their data suggested a graphene-ph6ner>e correspondence 
probleTm. Poor readers, in fact copied as well as norr.al readers but 
tended to read witKmore errors than they copied. Their contention 
was that the visual system was adequate but the integration of the 
visual inforriation «as quite poor. In fact, to surmarize t is our 
contention that poor readers areiabJe to p^rocess visual representations 



;aders areiabJe to 
find it difficult 



as well as nornals bjLit find it difficult to Integrate and/sxr retrieve 
• the verbal equivalents of such input. We are of the ppinion. that^ ♦ * 
''perceptual'' errors which do occur \n word recognition are rxjre than 
likely a manifestation rather than the b&sic cause of reading 4.i sorder J' 
(p. 113). ' ^ 

It Ts infriguing th^t all of a sudden, after 25 years or more of 
assumption, Xhat^^rceptual deficits can no longer be identified. One* 
aspect of particular note and generally overlooked was iconic storage ^ 
characteristics of disabled readers, tt is one .consent ion that the 
longer' th^ iconic storage {e.g., longer than 250 msec) the more incf- 
ficlent processing into short-term memoryl^ Sne way to examine the 
iconic processing is to compare performance on a task in which procei- 
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sing of the stimulus array is limited (within, but near 250 msec) by a 
random pattern mask. If t?he no-mask condi'tlon proves far superior to 
the mask condition, we might have one particle of evidence that would 
Indicate inefficient processing at that leveK 

Fisher and Frankfurter (1976) made just such a comparison of 
disabled readers to normal readers of the same age and younger children 
of tbfe san^ reading level, on. a backward masking task. They were 
presented ^x^'rrratr ices in which either 2, ^ or 6 letters could appear ' 
for 200 msec. The experinent was designed to examine* location ancj 
• fdent if ication processing's well as iconic processing efficie<»cy^ 
comparing mask and no-nask performance. In aKT cdSes, the disabled 
readers performed at or above the level of the control groups and 
moreover, greater differences ;^ere found betweefTTfTask and no-rr^ask 
performance grf the control groups than for disabled readers. Granted 
the task was not reading, but it dirf al low. for an assessment of two^ ^ 
vital attack Skills: localization and identification. 

^ One possible reas9n why the disabled readers outperformed their 
matched counterparts is that thay were thoroughly familiarized with 
and .could easily Identify single letters, and that was what the task 
was all about. In additioo, the stimuli were all presented within 
the region of foveal viewing - less than 2.5 of visual angle.- Had 
the matrix been much larger or had it contal ned^rigrams or larger' 



Words, that required higher order ^cessing at the- grapheme-phone)« 
level, we might have exp^cted'a^bstantial ly different outcome. 

t^eripherff l Retinal f>rocessinq . The data described previously of 
Fisher (1973, 1975); Fisher and iefton, (1976)-; Lefton and Fisher (^1^76); 
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Spragins, Lefton and Fisher (1976); and those of McConWe and Rayner 
Indicated the degree to whic^ perTpHeral retinal involvement was 
hypothesized to effect reading performance Others have also hinted 
at this processing function.. Kirschner (1975) reviews laterality 

^fynctions in good and poor readers. He touches lightly on data which 
sbdfH that poor readers were_as accurate as good readers in Identifying 

, foveal ly presented stimuli. However, when presentation was restricted 
to Of^e bemi*sphere Xspeci f ical ly presented to the ri^ht visual field) 

w \ / . ■ 

retarded- reader s^^erformed poorer than normal f'eadel'S, Although we 
are not informed ha./ far into the periphery he examined, I feel his 
findings are in accord with e per ipherat ret inal processing 
decremerht interpretation. Sini laj|rresul ts were n6ted by Marcjel and 
Rajan (1975). They "spread st jmul i out- to 3* on either side of fixa- 
t loir and found that good and poor reader differences were apparent 
in right visual field only. 0 ' 

At the present tine Fig^her, Lefton & UillidAS (li> preparation} 
pre examining a similar type of task spreading single letters, 3"le^ter 
%#ords» and 3*letter nonsense syllables 1, 2, 3 or 4 degrees on either 
vide of fixation. We expect that the further Into the right visual 
fiel^ we sample", the greater the separations on ov|^raII performance 
between the disabled reader and age les^l matched and reading level 
Mtched- controls will be evidenced. However^ based upon the Fisher 
and Frankfurter projections, we should also expect that the further . 
we get into the periphery, a greater reductl^ in disabled reader per- 
formtflfce on word|^ compared to' nonsense syllables and single letters 
is Expected. . ' ^ 

28 
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Bradshaw (197.^, 1975) discusses Some very Interesting points 
f^5^rding the trade-off betv;een contextual corplexity and peripheral 
retinal involvement. He expresses the view that Semantic infornation 
may be available fro-n v^ords* beyond^ the one cur rently *ei ng fixated 
and, although low level, enhances visual verbal processing. He also 
accepts the possibility of a direct route or autonatjc processing 
in the grapheme to phorrological encoding stages. Marcel (1974) also 
examined the effective visual field and the use of context in fast 
and slaw readers and similarly concluded that a more effective and 
I efficient use of context tends to enlarge the e/fective visual field. 

This expansion ray witness itself in t.^.'0 ways. First, by "pri-;-;: 
or in other v/ords early sampling or pre-process Irg , v;hich^ reduces the 
overal r load orv^i sua 1 recognition processes.^ (Pre-processing enhances 
automat ici ty) . S'econd, using the reduced load to process rore r.aterial 
faster by redlrectirTg attention to other processing/ 

One fi,nal point, recently Mickisn (197^) examined first grade 
children for v/ord boundary awareness by running words together and^ 
having first grade children mark off v/ord boundaries. The data pro- 
vided evidence that first grades *'had Mttle Idea of what word boun- 
daries are*'. Again, evidence for peripheral dysfunction at this 
early age and on the part of the disabf«rti reader Is getting nore 
difficult to overlook!- In short, as proce^ing load increases per- 
ccptual $pan decreases. If this were the case ^or the disabled 
reader, we wouTd expect increasi/ig stress upon memory load because 
all the lnformatU)n' must be taken in through the fovea If the periphery 
is dysfunctional. With totaf fovea! processTng, as was demonstrated 
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290 (italics mine). J am in basic agreement with Kolers except for one 
tsjsue^ "That Issue is* his lack of attr i butabi 1 1 ty to"" the per iphcral 
optical level for he has never tested it * 

4 ^St^ller an^ Sekuler (1975) used the Kolers' transformations In a 
Icttcr-fiaming task and found that both normal and disabled readers 
performed at the sarre- level in naming reversed (rN right to left letters, 
read left to right) oriented individual ly spaced letters. However, when 
the-letters were norcnally arranged, the^normal readers did better than 
the disabled readers. They account for these data primarily on the 
basis that the normal 'rea.deri s gaining access to the letters from 
peripheral cues, whereas this is not the case for the disabled reader. 
With unfami 1 iar^orientat ion the periphery provided little assistance. 

■ \ 

It will^e noted ^hat'in previously described naming tasks, no differ- 
ences appear between, sirple graphemic identification in normal and 
disabled readers. 

, In general, Kolers (Kolers & Perkins, 1975) discounts* the necessity 
for stimutu^ generalization, tuned detectors and pre-processing stages. 
In ^t, jn the case of rM (left to right Utters read right t6 left) 
transformations, the reader reading leftwards would come Xipon a word 
such as not or saw ^hich he read in a familiar ri^ghtward direction 
(not or saw) rather than>4n the prescribed leftward (ton, was). Some- 
tisie» phenomena of th^se general kinds are attributed to attention and 
the switching mechanism operating' inattention. Kolers does ndt regard 
thw as representing such a slip from ^ nonstandard orlentat'lon to 
another. He concludes, "th^e kinds of phenomena are se^n as cases fn 
i^ich a faoilliar and wel 1* inculcated form of the pattern analysis runs 
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above Jn Table I, the eye movements would be expected ^to be close 

together, very frequent, and with many regressions. This is exa^^ctly 

what Zangwell ^nd Blakemore (1973) found'. > 

Pattern Analyzif>g Functions . A primary aspect of pattern analyzing 
» - * ' 

occurs at the grgphene to phoneme encoding stage. Baron and McKillop. 
(1975) Wferci'concemed with the breakdown in two processing s^ategies* 
The first'^of these is strictly visual and analogous to the peripheraj 
processing stage described above.' The second is the grapheme^^^Stioneme 
encoding strategy. Reading disability was attributed to ^^breal^down 
In eit-her or both of these sequences. y/' 

Kbl^rs (1975) examined performance of good and' poor readers while 
reading normal and reversed text. He found that both good and pooc 
readers perforined about e<^ually well on' tests involying language use 
and grammar, but the poor readers were markedly retarded in aspects 
of graphemic analysis (pattern analysing functions). Following Critchley 
(196^), reading disability was eventually attributed to a mi sal ignner^t 
of "symbols with their physical embodinents''. In all cases involving « 
^ onfami 1 jar rN transformations poor readers did worse. MorepV^V, poor ' 
readers gained 1 ittle information betv.een , pattern analyzing faniiliari- 
^za|lon stages and pattern recognition phases. The memory of poor 
readers for usage of word-semantic cor.ponent was little impavred, 
therefore the ability to analyze words incorporated into unfami'li^ar . ^ 
typographic patterns was considered to be the locus of the ^^eading dis- 
ability. He interpreted these data as indicating "that the poor- reader 
Is not impaired at the linguistic or semantic levef nor "at the per t- 
pheral optt&al level but at^he graphenic pa ttern-rfnalyzing level"', p. 
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off in an almost' whc^l ly automatic way, taking* precedence over the less 
familiar and less practiced skill'', p. 

Summary . I would like to summarize this large body of data as' 
indicating that the prinary source of disability in dyslexia is at 
some neurological input transformation location, probably B^oca's area. 
Here vjsual graph^n^ic information' is transformed or encoded into its 
phonemic counterpart. The second source for the disability is at the 
peripheral retinal processing level. It is at these two prinary points 
of dysfunct icn^ where instructional and 'renediatfonal practices shoufd 
be con^ntrated. I feel further that dysfunctions at these tv.o loca-- 

^tionsTare exenplified by two distinct behavioral characteristics: - 

^ ^ J • ' 

dyslexia and hyperlexia. That is, the dyslexic is an example of dn 

individual who cannot read but is one who can understand; whereas the 

hyperlexic, as de'&^ribed by Mehegan and Driefuss (1972), is ope who 

can read very proficiently at a very early age but has litVle or no 

comprehens ron capabilities. The former proba^bly results from very low 

level peripheral processing and mediocre language area processing, 

while the^atter reflects the intact peripheral processing system and 

a dysfunctional semantic extraction system. To describe etiotdgy Is* # 

quite another matter and may include prganismic responses to perinatal^ 

events (9dlo-w, Rubin S Rosen, 1976V:^ 

Instruction and Remediation 

By interpreting a large body of data, as providing evidence for 

dual process dysfunction, we have attributed tbtf'^priinary site for dys- 

functioning to be at the graphemlS* phoneme transfonration point (neuro- 

logical ty^at Broca's.or Wernicke's area), it* will be rK>ted that ail 
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{he evidence seems to indicate the disabled reader has at his disposal 
all the Immediate p^ercepfuaJ processing and memory available to the 
nomal reader. This is part icularl^ im;^ortant. .It indicates that the 
funcljons of this area may be particularly susceptible to compensatory 
activity. SCch activity may include practice and over ' pra^ice on 
grapheme- phoneme corr^j^ndence activities and other word related 
skills. This practice is a necessity in order to approach au toma t i c i t y . 
Given the potential of the disabled reader he wMl then have, at his * 
grasp, the opportunity to build a very large r^p4:oire of words and 
grapheme- phoneme recognition ski lis. .^However, because of the' second 
dysfunctien proposed these skills must strictly operate upon foveal 
Input without the benefit of normal pre'=process ing. 

We have hypothesized that the second site of dysfunction in the 
disabled reader is at the peripheral >retinal proces'sing level. It is 
ndt dysfunctional in the sense of acuity but dysfunctional in the seRSe 
that information in the periphery is not b^rpught Fnto awareness . This 

dysfunction, then, forcp s the reader to primarily be dependent on foveaT 
f 

or central processing. V 

Many ha^ ex^essed cautions (e.g.. Bond & Tinker, I973) about- 
using eye' movement recordings , to diagnose a disabled reader and I 
concur. Such, use of eye movement measures is foolhardy. However, 
once the diagnosis has been confirned on other behavioral inventories, 
%M Might expect to find patterns similar to those reported by Zangwell 
and Blakemore (1973). T>at 4s, saccadic eye mpvfefnents of disabled 
readers tend to be very short In angular extent, relatively long in 
duration, and show many regressions. These short novements night be 
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attributed to the lack of peripheral guidance to subsequent eye move- 
mentSy the long duration might yeU be attribu.ted to the inability of 
the disabj^d reader to integrate the graphemic pattern into its pho- 
nemic counterpart, and the nany regressions might be attributed to 
the overload on memory necessitated by processing many small pieces 
of information. The sei:ond of these characteristics night be altered 
through compensatory training acttvi ty • % M^>^ver, the first is what 
will forbid the dJs,abled reader from ever becoming an accomplished 
reader. 

The expansion of this nonfunctional visual periphery is highly 
unlikely and therefore the disabled reader must remain a disabled 
reader. He wiM never acquire^effective efficient reading skills 
because he will be lirited by an elemental type word-by-word reading 
behavior caused by acquiring strictly foveal input. However, by 
increasing his repetoire of words (sight vocabulary) and- efficiency 
on word rccognitTion skills, he should approach the level of^automated 
processing which would at least allo*^ him to move down a line of print 
quickly, for example, some disabled readers reportedly **read" up to 
ZOO words per minute. c 

As part of the developmental process, this early graphemic code 
learning is critJcal and I »n in agre^nent here with LaBerge and 
Saamels. This critical phase probably dofnfenates \aiti\ fdurth or fifth 
'grade (Singer, 197^}' or even into sixth grade (Spragina, Lefton S Fisher, 
I976K wh^ comprehension skiHs begin to predomiiiata. With experience, 
word recognition processes becocne more automated to the point where 
skfll emphasis changes. I feel that this fr^wwork is consonant even > 
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with the more traditional theories such as those incorporated in per- 
ceptual learning (Gibson, 1969). 

One nice fjeature of the autonaticity process is that with experi- 
ence there is stiH a retention of the orig-irval pre-fluency processiog 
charactcrislig (Fisher 6 Lefton, 1975; LaBer§e, 197^; Spragins, Lefton 
t Fisher, 1975). This enables the individual to fall back or attend, i 
the LaBerge and Sanuels .sense, to special of unfaniiUar features, e.g., 
ftalics,^ in the text when necessary, i.e., when uni-tiZ4ng fails.' 
Therefore, once word-by-word or letter-by-letter acquisition Kas 
occured they are not lost to the nornal reader but are supplanted by 
efficient processing. Falling back processes nay be witnessed when 
the textual rateri^l is h ighly nut i I'ated to elinin|^e Wbrd shape and 
spacing cues as was denonstrated by Fisher (1575) and Lefton and 
Fisher (1976), and when text becores ^re difficult. 

Granted, there arc problems with combining Kochberg's notions 

with those of LaSerge and Sa-uels, but I think it should becor,e evident 

I 

that these problers are v/orkabfe. For example,. It nay at tir.es be ' 
more appropriate to get away fron a feature list notion into one of 
e<luivalcnce (Snith,^ott e Cronnell, 1969). One positive neans of 
•using suph a notion i^ to describe how extrcr^ely poor readers and early 
norma) readers appear to pe^fom about equaJly well when dealing w^th 
typewritten and cursive text even though fhey have had little. or no 
experience with curs ive piaterials. This phenomena Is quite well known 
and a contlnoal problenf^ln explaining normal adult reading p^rfomance. 
The primary consideration here ^s the cquatity of tKe performance " 
character isl,tC5 of disabled and normal readers and the^jjabi 1 i ty of 
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handling typographic variations, hand written and cursive styles with 
litt le or no experience.^ Notions pf,a feature list have very little 

» 

relevance because there 'seems to be very little overlap of features 
between and within these letters* * • . 

Let me digress for a moment • f v^uld like to describe '*Bobby's" 

* « 
reading disability. Bcfbby was a reading disabled student at the 

Kennedy School, Johns Hopkins University. He is bright, alert and* 

reads 2.5 years below his age level - he was 8 years old. He khows 

his ABC's but experiences difficulty putting letters together. He' 

al so knows ra^y words. One day in a typical class of 'Aphonies'' 

Bobby saw and responded fo the family of '*ale'* words shown in Table 

Za. His responses as you can see are quite cons'istent - "R" for 



INSERT TABLE 2 a + b ABOiJT HERE 



His teacher was patienx^ana reviewed the lesson by going to the 
board and writing what you se^ in'Tabfe 2b, The features of tfve 
cursive '*ate*' \ords are ^jite distinct from the typewritten "ale"* 
vords, but the phohjemic iransf ornat ibns - although incorrect - were 
identical « 

* We are presently in the process of setting up a series of exjgeri- 
merits to examine the eye Movement records niore closely ;of early and 
older disabled readers, tlot for the sake of dfagnosis ^we have many 
perforri&nc« neasures for this), but primarily to tek^ qtial i tative ^ 
•vafuations based on' the feeling that the'eye movemeiits themselves are t 
result and not the <;ause tof the d tsabi I i ty. A further and more in 
depth analysis of a possibl^ short-term meeory process brc^akdown will be 
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made;and some attempts will be made to examine disabled reader peV 
fom^nce after intensive word related remediation * 

I I* feel that before we c?n define any procedure;^ for fnstruct lonal 

j • • . . . • ^ • 1 

remediation a problem must be solved and a shift In emphasis must 

be aiccompl ished. The first Is the problem of defining and desoribiTig 

• of the specific learning disability. Glenn (1975) recently wrote r"' 

* light and interesting article in which he describes "the myth of 
the learning^disabl'ed child**. He claims that one of the prin- 
ciple^b*ems in labeling the learning disabled child as a learning 
disabled child is the una/zareness of mixed symplomology in a. 
particular child. The literature is repleat wi th' descr ipt ions of 
learning disabi 1 i t ies' that' general ly refer to children who have dif- 
fitulty ^^derstand^ng or u>j(ng spoken or written language. Sorne ' 
Sdr«ip1es of the terms used to describe a learning disabled child are: 

dyslexic 

educational handicapped ^ 

emotionally disturbed ^ ^ • 

learning disabled 
minimal brafn damaged 
organic brain^ syndrome 

perceptibly han^di capped ♦ , 
specific l^rnirvg disabilities 

specific reading- disabi I i ties • ^ ' 

or anyone not mentally retarded, trainable mentally retarded, gifted 
or rtormal. Occasions have arisen'whaaany and aU of these have been 
us«d synonymously and others When they are drscrimtnatory. The problem 
got on. Of 500 learning disabled, children he found: 

' * » ' * 

-s . - • 
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( (>1% with visual perceptual difficulties; 
65i with anxiety syndrpme; 

I 

'I'l^ with mixed laterality; 
39% with poor concefTtration; 
31%. low frustration toTjerance; 
221 with speech disorders; 

27% hyperactJ^y^lty ; .\ t 

21% hypoact i vi ty; 

21% wi thdrawal ; . , 

12% aggressiveness. 
Even with all of these possible symptoro logics he never even looked 
at or H'5ted cogni t i ve disorders. 

Second^ I would advocate a shift of importance or errphasis fron 
the perceptual xo the cccni t i ve , la other words. Input processing 
to Integration. It is felt that the only level of perceptual processrng 
evidenced-as dysfunctional is that of the peripheral retinal proces- 
sing. Expansion of the perceptual span or training enhancenent of 
Ihe right visual field input to the Jeft hemisphere are basically an 
impossible and impractical. It is therefore deemed imperative that 
concentration be spent on the enhancement of 8rre»t language based skills 

I would like to summarize what has been described here and pre- 

viously (Fisher, 1976} and^at the same time make some projections 

about what might be incorporated into instructional procedures whTle 

expressing some related concerns. 

# 

A) Disabled readers know their letters and can locate them; 
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B^) When two g^'aphemes are put together there is difficulty 
generating the appropriate phor>ernic representation, e.g., ba ; 

C) With appropriate practice disabled readers will learn appro- 
priate grapheme - phonene correspondences and will^be able to say 
appropriate letter nanes and blends* Additional problems are presented 
when the disabfed reader encounters new and infrequent words, especially 
when, a one to one relationship between graphene - phoneme corres- 
pondence does not exist, for exarple, in y/ords like *'tough". Enphases. 
on such corresporwiences and' perhaps- nore importantly orthographies (see 
Venesky and f.as'saro elsev.here in rhfs volure) are deemed critical; 

D) Vhen subsequent stages of "proficiency" are attained - through 
phonics reinforcement and repetition - the disab]ed reader will still 

be processing text v.'ord-by-..ord nir:^Ickiag an elementary processing 
strategy. We nay discover that this is due to an inappropriate peri- 
pheral visual processing'strategy^wi^ich exhiWts itself in inappropriate 
attack skills, e.g., raking r-^ny eye nove-ents of -long durat'lon' (cause 
rt-kely to be a dysfunctional visual periphery); 

E) The dyslexic or reading disabled, as opposed to a slaw reading 
child, will NEVER, learn to read in the sense of exhibiting the efficient ^ 
left to right information flow evidenced in normal reading a;Jults. Com- 
pensatory ''act i vi t i es such as decoding and increasing the vocabulary 
rcpetoirc are appropriate, especially when such activity will carry the 
disabled reader to nore "autonatic" rapid word recognition which wi'll 
allow him to move across a' line of print, word-by-word, but up to 200 wpn. 
GJenn tl975) aUo'puts out a call for r^tearning of specifics of the 
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disorder In order to make the. child competent, but maintains that such 
a call rs'^overly ambitious, Idealistic and consequently nalye: ^ 

F) ff we expect the disabled reader to attain even this hl^h 

of a degree of proficiency, we must get rid of diagram', block and form 
training, three dimensional feature discrimination - tactile and visual 
and invoke an intense remediati^ program of .phonics, advanced grapbHsmo 
phoneme correspondence dheck lists, letter strings and words, words, 
wor^s in ooth auditory and visual modalities. Glenn (1975) critical 
of Frostig'.s Devel opnenta I Test of Visual Perception, the Illinois 
Test of Psychol ingu[st ics and similar inventories. It is not only 
that these inventories r.easure ^i f ferent things (low correlation) , 
but these inventories measure aspects of behavior, probablyrtotal iV • • 
unrelated to the reading behavior oP learning di sabi 1 i t ies in the 
first place. ' Reorienting is inperative l It must be done at the 
classroom level. Teachers rrust discard perceptual motor and phys,icaT 
programs and provide children with instruction in language centered 
programs such as phonics, decoding graphemes into phonemes, and 
other dfrcct measures of language based skil 1 acquisition; 

G) if we take anything from these sym^&la it should be more 
than a descriptive gobblygook bas^d analysis of specific dyslexia 
•nd learning disorders. Understand that dyslexia can't -b^ cured^ - 
the brain will not stand -foP that , but the brain is succeptable to 

.compensatory training which will allow the dyslexic to process visual 
ver^l Information. 

(H).. 4n ^peaking with educators of children with special problems 
there seems tc.bie an overwheiming cry, for corrective 'procedures. These, 
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teachers and rea<Hng special ists seek an appropriate' too! for compen- 
satory readi/ig. The majorit4t»of the tools now available are inappro- 
^ Rf.late and a waste of time or have not been tested fully and may end up 
^hat way (Miller, 1976). What is needed is. a tool directed to basic . 
language ac quisition skills . To be optimal the tools shoujd be easily 
admrnistered and not time consuming. Ivory tower types take heed! 

- A 

'J With such, great concern for the disabled reader, what about 
accomprwhed skilled early reading children? What are they doing 
right- even with so much less effort devoted to them? Another point for 
reorientation! 

J) (Question the concept of perceptually handicapped.. If the 
children are perceptually handicapped, how is It that they 'of ten show 
high degrees of Artistic - both graphic and' musical - ability; 

K) Bewarel^ In describing 1 earn ing> and reading disabilities, it 
is often common- to describe the cause of disability by attacking the 
"symptoms. I feel that 50 years of such misunderstanding has provided" 
only one good thrng and that is that it has brought us all to these 
meetings. This is not enough, however, for o«er than 50 years we have - 
gotten very little understanding of the reading process, have 40-50f 
of school-age children /eading belo>; grade leve.l and 15% of these arc 
boys who are severly disabled readers. 

L) Question the two stage peripheral to foveal notlon'^'and Its - ' 
analogous perH»heral to cognitive process stream and autonj^jiclty. If 
It doesn't work - discard itand move on - If it works, use It! 



Footnote 

.1. The text that follows has Fargely, though not as fully, been 
presented at a reccot symposium, 'Terceptual Processes in Learning 
Disability", at Western W^sl^ington State and is contained in- those 
proceedings. 



Figure \. Eye movement scan path recordings of a subject reading (left) 
and searching (right) paragraphs (a) Norma/ type - Normal space, and 
(b). Alternating type - Absent space. 

Figure 2. ^me-fiTi f ferent reaction tirrie of children, and adults as a func- 
tion of retinal location. . ; 
Figure 3« Model of the initial processing stage during reading incor- 
porating peripheral retinal involvement and the first stages of auip-nat Ic i ty. 
Figure k. More complete at tent ior>al model of information processing 
during reading. Model incorporates eye movement sequencing and cor:ple- 
mentary PSG and CSG systems into an automatic processing sequence. 
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' '~ •' ' OPEH DISCUSSION OF FISHER PRESENTATION ^ 

ROSMBB: I have an interpretation problem. You are saying that the peripheral 
retina^ process is a central function that iaposes treaendous constraints upon the 
degree to which progress occurs in a reading prograa. Is it fair to speculate 
that it is Just the opposite?' 

T 

Tbehe is a great deal of eapirical evidence around that" 3hows that, 
tep^oding upon how precisely you define dyslcxics, many kids can be taught to 
read with a fair amount of fluency, and that, as they read, there is no question 
that their eye ^ aoveaents improve, I would speculate that you would also see 

tbelr peripheral retinal processes improve, Just as a function of develojaBent . 

« 

PISHEB: I speculated that that wasn't the case, and I don't think it is the 
case* I think that Blak»ore and Zangwill, for ezaaple, who have collectedL eye 
moreBents data on a particular dyslexic, found irtxat you say not to be the case. 
Aa an' adult, the dyslexic does not aake the larger eye movement|; his" eye 



■oveMota do not change 

BOSKB: lo, ha does not become a better reader, either. 

I % 

PISBEB: Mo, ha does not become a better •reader.* Some disabled readers have 
knovn to "read* 200 wpm, btJT^bey remain word readers or recognizers. 



I: Praciaely. Vhat I aa aayipg is that aa you Improve his riding ability, 
jrott ifiU gat .an improvemant in aye moveaanta. 



I: I don't th^ok ao. I think they ara'^ooesa delimited. I think you 
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Will find * that as rapid word readers, their eye novMents remain qualitatively 
and <piaDtitatively different froo nomal readers* 

BCSSEB: I don*t. , ' 

F I3HEB ; I think the data are contrary to your thinking, if, in fact; you are 
defining thai as s;>ecific, hard core dyslexics. 

BOSIEB: That's a vague definition. 



, PTSHER: It's a vague definition. 

RESHICK: I think v« have a definitional problem. Who are yoi^talking about? 

.the label learning disabled to as such as 25} of the population these days, i 
*Tou are surely not talking about 25f of 'the population. Ubo^ you talking j 
about, bov do you know who they are? 

i 

fISHBfi: I aa talking about ^obably 5 to 71 of the population, all of uboK would 
Call under the genenU. rubric of learning disabled, but who show deficits in 
▼Imal verbal prdceasing ^.5 to 3 years below grade level. ^ 

nsnCC: And bow would you recognise tbee? • >.* 



\x Ibese are individuals wIm> have no oeurologieally asoBalous signs. Tbey 
adequate t <a* above adequate intellefstual levels witb IQ*f that range froa 
100 to and wltboat severe sBotlooal inatabUity. ' ^ 
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• > 

ffiSMICK: Mo, that is the nomal disparity' definition; ibout 25> of the 
population will fit into that. 

PISHBB: I don«^ think that will do. As a realistic approximation it may serve 
us well as an estimate of poor readers who for a variety of intellectual, 
■otiyational and eaotional reasons are not reading at grade level but surely will 
not do as an estimate for the reading disabled. , • 

BESBICK: lou are not even talking about 20 or 15>, are you? 



HER: 



It will cerUiBly go to about 15 ir 20^ without any trouble. • 

'i 

RESilCK: tou can't be talking about the saae pojidation that the rest of this 
croup is talking about when they talk about learning disabled children. The 
problea .is how do you know who they are before yoU attest to teach thea. >r£at 
i» the question Jerry is raising. What diagnosil^ic possibilities are"there. Dot 
^*oofs, but at least possibilities, £h your Bind? 



« 



TOBEB: I was using kids who We undergoing raaedial work at the Kennedy 
Institute at Hopkins. Kids who were proven 'to, or at l«ast shown to, have no 
Tlau^ UMMlies. Tbey bad none of the arbitrary' kinds of things we want to 
d«serib« tbea as having.' %Jhey perfom adequately in aatheAtical and music 
•kills. I think we are alMst lljiited to that, and «• can he nore precise the 
hitter we boost our criUrU of capabUlties/ ' With the tremendous number of 
InoqpalstMoiM found In tte liUrature ragardirjt <llvno«tics and dlignostic 
• tools, I fMl m would b« equally suspect if we did not rely on oparations and 
p«*fonMiio«. 
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S&MOELS: What about oral lai^uage sldlla? ^ 

FISHER: Oral language skills were claimed tp^^^e^aoraal . Actually » coaprebensioD . 
vas Doraal but speecb, as it turns out in sone cbildren, evidenced what I would 
call deliberate speech. It was characterized by pauses between statements. 

BATEHAN: Would you agree that until you can predict ahead ot efforts to 
Instruct, the^ question remains unanswerable? And that both hypQtheseV are at 
least plausible? 

PISBEB: One thing that may be able to settle this is more appropriate diagnoses 
in* conjunction with observance of all of the idiosyncratic aspects their 
behavior. If we can find a way to qiiantify or qualify these/ before we get to^ 
tlM eye moveaent aeoitoring systems, I think that has to be a step closer to the 
answer. 

If \m can Just take soaeone who is two axKl a half to three years « behind in 

r ead in g level and call hia a -disabled reader, that la not enough, I want to know 

# 

a lot of things about hia. I want to know lAetber or not he is suffering ^f^ca 
^alov learning proces^ae and Juat can^t pick up the cues. I want to know' if be * 
bas MM naurologioal disabilities we .don*t know about^_jMybe even cerebral 
palaj. I want to know that al^l the neurological processes are. intact. Once I 
know thaty and I have an individual who can*t read^ I can^rCart asking why. f 
Mat to be able to find out where tbase procesaes are breaking down. Such 
aerotlny aay^ la ^ fact, work as a diasnost/ic tool. It would be nice to show that 
tte iadivldiial b«d mm kind of dyafuDctlooal ptri^Mry. I think adult dytlcodos 



( 

iiDtild ihow that ftlsov and b« liaitad to tbalr iMadlata fovcal proceasli^ 
•traiety* Naybe it will prove to be the best diagnoaUc tool for us soae day. I 
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.<loa*t know, but eye aovesents do refilect processing rather than dictate it so I 
feel ve have a good shot. ^ 



, SnCHT: One of my questions has to do with the whole concept of autooaticity. k 
recent paper by P^l Colliers addresses the question of what happens to al^the^ 
components of the^^^jj^^s jprocessng when automat^icity develops, io they remain, 
but become pferf^ormed in a pre-attentive, or unconscious, processing system, or 
are previous kinds of capabilities- dropped out and new techhiques developed? 




For ex^^yp^n* yo4ir case, one could sa'y that peripheral processing was 
there all the tiae|^ but gets to be done automatically, or you ^ould say, 
(livelopmen tally, the child doesn'.t faavp that capability; he develops it. Would 
you comment ^n the difference between the. dropping out of parts of processing as 
a way of improving efficiency and the processing becoming autom|^c? 

-' FISHER: J:i(ell, Tom, I didn't say they dropped it. I said they were still 

^^^-.^^.^.^-m^^labje . My thesis is that the processing develops to enhance fluency, but as 

< 

we develop "old" processing strategies are still available if we need them to 
fall back on. » • • 

IT wr have to drop back to some less fluent, stage (that's what the top of 
that figure illustrat^) to focus attention, we still have that dWlity in our 
repertoire to allow us to utilize early stages, sort of an intentional back-drop. 

^ The more autc^tlc the processing becomes, the more dramatic tb^ falling back is 
«xhlblt«i; \, , 

- ' ' ^ ^ ^ ^ . . ' • ' • M ; . 

SnCBT:. I guess the dlstln^^on ab(Hild be this way, %ien: Whenever we process, 

^ 'am adult ^skilled reefers, do we, In fact». unconsciously do all of the prev#ous 
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proceMlng,, except for tWe part t'bat is the attentive semantic analysis? ^ 

PISHED: No, I think we use the fsost flii/ent and efficient «eans that ve have 
acquired up to that time. 

STICBT4 That Beans dropping out a previously used process* 
PISHEB: Ho, it aay be there, and we can cal^ it up if we have to. 



STICHT: Oh, yes. ftit I know it isn't being usW. 



FISHEH: You're right if you want to call not beihg used "dropping out,* but I 
still think it is there but not utilized. 

* * ' * • * * " 

SncBT: In contrast to going through all* of the stages of sooe process^ you drop 

m 

out some stamps? , ^ 

PISHEB: Ho, I don't think so. 

SnCBT: Tou said there seeaed to be no aesantic sosethii^ in the periphery, i^e 
70^ talking about sosethlng like a soantie searchlight / with' a niaber around it 
in the bead, or are you saying that nords in tfae periphery have a»antic aspects? 

^ \ fISHBB: It isr not-a ftm^tioo of tb^ periphery to pick'tq) aeani^ inforsation. 

•\ . , ( * - * • 

* ' . * ^ r ' • ' . '\ ' . • 

SnCHT: tallt it ia.ndt % function of^tbe fovea kitW. I 

. 56. •■• .- ■■■ . 
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FISBER: les, I think it is. If we are attending" to and fixating on a particular 
word in a line of text, it ia a foveal process that picks up that information. 



STICHT* I thought that came frco the head. If we are Ullcing about the 
top-down, thought the meaning was in the head, not on the page. 

FISHER: tarl* was talking about top^^own. The meaning may* be in the head, but we 
*re getting the information off the printed text. There is cryptography that the 
reader has to interpret. 

STICHT: But how about the periphery; isn't the information there made 
■Waning ful? 

/ 

PISHEB: Ho, I think an acuity function of the gross cues we can pick up in the 
periphery is not relevant .to meaning extraction sit^tions. 

STICHT: Those cues are not used for semantic purposes? * 

FISH?H^ Tea". Maybe out to six, eight, ten letters, but that's not aany. 
Bradsbau claiM it is probably more. Although I agree I aa choosing to be very 
conaw^alive about the functipn of the periphery, concerriing seaantics and 
•MBlag extraction until tbei*e are more daU. Bradahaw is willing to say, hey, 
look, 80«e other kind of meaning processing is going, on out there that can reduce 
•ttmotion at the fovea and allows us to proceed much more rapidly along a line of 
Uxt. 



SnCBT: If you put it in amall print 'and put it \in little colzas, put It in the 
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FISHEB: Veil, I aa not going to make any prediction on that. Soae possibilities 
are open for speculation. 

'I think tbe disabled reader is capable of viry rapid word recognitionT^ 

4, 

exactly . as I proposed, once be goes through- these word related and repetitive* 
skill acquisitions — and that's what he would have to' do. But he wouldn't be 
reading, and that's where I balk. He can acquire rapid wofd-recognition, but 
that's not reading I 

GOODMAIi: I think that researchers have to exercise ^ kind, of' responsibifity 
toward the misuses, as well as the uses,\pf things they say see in print. We 
bav^ already established that as soon as you make tbe disaal prediction that soae ■ 
people are incapable of learning^ to , read, teacberi^^and others, who are lookli^ 
for cop^outs, wliTTind it easy to say, »I shouldn't teve to try to teach these 
people. ifter all, here is an authoritative source that says they canH learn. 
Tbe group you are talking about aay be .confused in Binds of teachers . I don't 
ai^fd with your criteria for learning disability, hot ybu do have evidence for a 
grou^ that could easily be eonfused with other groups, so that up' to 33) of the 
children in our ' schools could be de*sdribed as learning disabled. I think you 
hate to be careful wb^ you talk about people»wbo ae uoable to learn. Maybe you 
/shouldn't say it even if you believe it, it could lead to dangerous results. , 

low tbe question I want to ask has to 0o with a phraoamon that wf find In 
.looking at kids' natural reading of texts that tbey haven't seen before, real 
story aaterlal, natural -l|pguage« ^'d Uka\o know how it would fit into tbe d 
MBpoaita aodel that you have developed, He note very early and very 

* . • . . ^ 
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consistently that you can tell what syntactic strufcture a child has in aind at 
the beginning of the .sentence by the intonation pattern the child finds long 
before he can possibly process all of the information. For example, kids start 
to read questions with question intonation and that covers the whole pattern. 
Dependent clauses are treated as dependent in their intonation. In fact, it is 
not difficult to predict '^rtiere a child thought he was going by the intonation he* 
used. Can you explain that phenooetfon within the mcxlel^that you are usjLng? 

FISHER.- Probably not, but I don*t know how old the kids are you *are talking 
about. 

4 

GOODMAM: I aa talking about kids near beginning. 

FISHER: First and^cond graders can do this? They can recognize eabedded 
clauses, for ins^cc, and realize that there is a question cooing? 

GOODMAJI: les, sir. ' " 

FISHER: Well, try %hat with a sent^ce without "Why* or "Bow." ' • 

COODHAM: ¥ell, of course. Bot then you are saying that the kid is using sooe , 
kind of inforMtion. . 

FISHER: That's particularly obvious; the fact tltat it is tlje first word in the 
Motmea is going to tell him a qiwstion is coaing.. 



ERIC 
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nSHBB: Tou hare to Icnov it is a QMStloo? 



GOOOHiS: lou bave to be using a predictive strategy in order to sake ^lae.of that 
inforaation. And tbe proceas ^ no different in beginners tban it ii In mor% 

adraoced readers; it is Just aore coeplex with aore advanced readers. 

« 

FISHES: Bov does that affect how efficiently be goes across a line of that text? 

GOOOMiB: Something is happening to cause expectations to take place. 

FISHEBr Be is expecting a questio'n narkt but hov do you knov bov veil hejls- 
predicting that significant words, aeaningful words vill occur in that line? 1 
think ve are talking about two different fhl;igs. I aa talking about bow he is 
picking up this visual-verbal . tnforaatibn, not bow he is picking up seaantlc 
i cues. » 

GOOOHAI: How about bow be is selecting? 

FISHEBi^^ would aslc*wbetber tbe occurrence of why slow down or restricts his 
processing strategy. Axsd I don't think it does. Bot I don*'t tmov idut that haa 
to do with intonation or tbe perceptual processing of tlie text. 

aOODMU: If Vb* chUd Is abl». to decide that be is rmdLt^ • question aod If 
that effects bow be deals uitb tbe subsequent InforaatlM^ tbat's a decision. If 
yo« hare Morda like r-e-a-d . lAere you bave to aaka decisions in adfanoe about 
Mbetber tbey are preaeot tease or paat tense, 'boaopbones, and so fortb, tbe 
dMialoQ has to be aade. Soae sort of i^edlctiM has to be aade that Isn*^ baaed* 
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slaply on tbe use of graphic inforaatlon. I would wee 4dth you that peripheral 
▼ision is cerUinly involved, but I can't see bpw'^t could not be related to a 
prediction kind of phenoaenon . - ^ 

■ t 
FISHER: . I think what >u are asking is an Mpiri^al question. Tou are 

contriving sentences that start with 'why" and don't even end up with a question 
k. 



GOODHAH: I aa asking you to explain what happens whea kids deal with natural 
language. I don^l have to contrive it; it is there. 1 want you to. explain it. 



^FISHER: I aa not faailiar with that, I really aa not. I don't ^^t)w bow to 
ej^plain intonation. 

LE3G0LD; There is sose suggestion, in the' literature on attention and huaan 
performance, that whea people are highly aroused (because they are working bard 
•t ao inforaation-processing task or perhaps for soae other reason) they tend to 
be Bore focj^sed and to lgnor0 peripheral information. That, rather than soise 
dysfvmetion in your perceptual ability, might explain , why you just didn't see 
of the times that Lauren was holding up before. 



FISHEB: I saw tbea, but didn't attend to them. 



it is MTTeas 



LBSCOLD: . Jhis suggests that it is krieast possible that some of the Uck of 
paripheral inforMtlon u^e that you are seeHig is simply due to the fact that 
tha kid is i#or|dJic very bard at seeing even one word aod that once be gets better 
•t tbat, be will, relatively automatically, be able to pay more attention to tbe 
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periphery^ Obvioualy the way to tC3t 3uch a hypothesis is to keep track of sooe^ 

BMSure of level of arousal, in dysjlexics and other kids, and see whether the , two 
are^ different at all. 

PISHER: Alan, I think we have a slightly different situation. We saw the 
developaectal progression with normal - text. A situation siailar to what you 

\ I ■ -■ • 

described aay be happening to the early readers, who, because their attention has 
to be focused, can't go fluently along the line of text. As soon as they are 
able to do that, as soon as they acquire word recognition skills, they becooe 
■ore fluent and utilize the periphery. Dyslexics dog't. Possibly by expanding 
their use of the periphery, or possibly by increasing their recognitioti -^span even 
though till now such^/fforrs have proven futile, changes might occur. However, I 
feel aore coofortable describing these qualitative differences in teros of ^ 
dysfunction because developcaent doesa-'t free tbea frco functional "tunnel 
vision." 

Hy question is why, even with r«iediation So so«e. readers never progress 
past that stage?. Is it always the attentional restraining, always sose lateral 
inhibiting effect, or soaething else* that aay be going on here? I trying to 
at least get one. way pf looking at it. My way aay be speculative but I think 
it's a shot. / 

fBEDBBIIKl: Are yoa saying tl^t there is a lack of peripheral processii« in 

i • i • ^ * 

y4i9Mbl%A readers and that it is not a perceptual tbiog, but sose sort of central 

proc«Mli«7 ^j/ ..„.»■ 

rZSHER: Ie», if, in fatft, we aAe describing visual acuity functions, kids 
oan 'UDderstsDd; they can iqptify- lights out io periphery, so it seea« to be ' 
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80Mthlz3g •ore central thai is not processed » 

FreDERItSEH: Then I think that if I vere going 'to try "to make- recomendations 
about- what to do with these kids, I* would want to know just what those central^ 
procesang functions are, I would also want to look very closely* at the way that 
tboae kids process oral language. 

^ iow, if in fact the kids are able to process oral language in an efficient 
■anner, then knowing -i6at is specific to reading an/" in light of wt^at I Was 
saying about whatf^ happens to the whole systea when difficulty is epcountered at 
one level, I would want to suggest that aaybe there arg^ other j*ays of -teaching a 
child to read that will sake up for this difficulty. 

For exasple you could hetp him develop a conscious strategy that includtfs 

looking fo» the verb, let's say, and then guessing, hypothesis testing. I don't 

^ i 

propose that as a serious method, but ther'e ou^t. to be ways that you ^ could 
capitalize on the processing abilities the chiTd already, has. 

nSHEB: That's What I attenpt^d to do.. 

FREDBmSEM: Would you sake this reoooaendation to the Hational * Institute of 
Education: that they write off dyslexixis? * 

riSBEB: lo, no,, I don't think I said that. I said that there is an appropriate 
mj to deal with coBpensatory activity that would allow dyslexics to« handle 
visual verbal infonwition quite fluently. The aettxxl is related to rapid worcl 
rMocnitios ^"waaa, and it will vork. . 
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RfanCK: But you also said, "Give up on «iy real efforts." 

• 'v-i * ■ * • • ^.V 

^PJSH^Br. MOt I didD't. I said if We are looking for a cure, it is oot going *to 

b% tl|ere. But I am saying coopensatory activities are appropriate. 



EESHICC: gBut did you not say that there should ^ no expectation that these 

u ' * • ^ 

children or people will ever read? ' ♦ 

■ • • - \ 

nSHER: I said we shouldn't expect that they will ever be fluent readers, ahi 
. that's different. I aa talking about predictability, soving fluently across a 
l^ne of print, rather than talking and splitting up the words -with a very short 
eye ^oveaent. If in effect, high speed word recognition would allow for sose 
d^ree of predictability because of a reduced short- tera memory load, but the 
strategy wuld still be word* by*word~ only faster than before. I think that is a 
qualitatively and qxiantitatively different^ type of reading than Carl is 

i 

deacribing. * ^ 

FBEDERIKSEV: Maybe there was a aisunderstandin^ about it. 

« 

CHILL: The point was ^ade that they had reaediation, but nobody asked what, kind, 
for how long, when, kni it seeas to ae that that's the verji thing we are h»rm 
tor 9 for the aore or less nonaal^ reader or the one vho starts slower* But 
avaotually this has to be explained, because the children who have severe 
Alexia t those who do ul^laatel^ becoae fluent enough to go to Isollege, and^ 
oltlaately to aedical school, aajr not be at the highest level of rate of readit^," 
hut ^bey do reach a fluent point, and u^jiially after aany, aany yeara of help. So 
that In a sense one oould' agree with you: There is no cure, but there certainly 
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iB treataent that helps those with .reading problfems function at almost normal^ and 
€?en better than nonnal levels. 

PISHER: Exactlyl That's the point I was trying to make, when I suggested going 
toward these very rapid word recognition processing skills. 

CHILL: But that's only one way. I»d say there are many. 

FISHEH: Sure, only one way, but whichever way is used I think that measuring the 
developnental progression of eye movements will enable us to assess strategy 
changes that might occur between early and later stages. \jBfortunately, I have a ' 
^feeling it is still going to reflect this word-by-word processing stage, but they 
are going to have to .do it much faster than the "normal* children mt»t do. So 
they can handle text, you are hight, they go to med school, they read 200 words a 
■inute, that's f^ne,^ that's our goal. Finally, maybe I am getting -through! I am 
not sajrifig, "Give up on these kids," for heaven's saRp 'quite the contrary. 
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